Varicella zoster virus (VZV) cutaneous infection occurs predominantly in epidermal and infundibular keratinocytes and accessorily in dermal dendritic cells. These latter cells play a role in cicatricial processes. Two patients are presented with localized alopecia after VZV infection. A 4-year-old girl presented localized hair loss affecting about 20% of her upper right eyelash immediately following the resolution of the varicella skin lesions. No regrowth was observed after 3 months. An 80-year-old woman with a prior history of localized alopecia areata of the left occipital area presented severe left herpes zoster affecting the V1 and V2 dermatomes. At precisely the same site of the previous episode, a localized plaque of alopecia areata recurred. After topical corticosteroid therapy, a progressive hair regrowth occurred after about 3 months. These case reports are the first relating cutaneous VZV infection as the origin for permanent cicatricial alopecia and transitory alopecia areata. Localized hair loss should be added to the cutaneous complications of VZV skin infection.
Introduction
The varicella zoster virus (VZV) is the responsible virus for chickenpox during childhood and herpes zoster (HZ) in elderly patients. A large array of cutaneous complications can be encountered during or following VZV skin infection [1] . Hyperpigmented or hypopigmented, slightly depressed, well delimited, small scars at the sites of previous skin lesions are the most frequent sequels of varicella. They sometimes resemble anetoderma. In contrast, cutaneous scarring following HZ is rare and only observed in cases with severe cutaneous lesions. The second most frequent cutaneous complication of varicella and HZ is a superinfection of the skin lesions by Staphylococcal bacteria [1] .
As far as we know, permanent localized cicatricial hair loss following chickenpox and shingles-induced transitory alopecia areata (AA) has never been reported previously.
Case Report

Case 1
A 4-year-old girl without any particular medical, atopic or surgical history presented severe varicella with high fever and a large number of skin lesions, affecting the entire tegument. She presented a typical onset of chickenpox at the cephalic extremity. She did not take any medication and had not previously received the varicella vaccine. She also presented numerous facial lesions and in particular a lesion located on her upper right eyelid. An immunohistochemical staining with specific VZV gE antibodies on a Tzanck smear of a skin lesion of the thorax sustained the diagnosis of VZV skin infection [2] . Serology revealed positive VZV-specific IgM and IgG. As no atopic background or immunodeficiency was present, no antiviral treatment was initiated. Her mother administered supportive therapy using paracetamol and topical antiseptics. Spontaneous resolution of the skin lesions and the systemic accompanying signs occurred after about one week. Following resolution of the crusted right eyelash lesion, she presented focal skin atrophy with complete hair loss. There were no exclamation marks favoring AA. No concurrent scalp or eyebrow alopecic involvement was noted. Four weeks later, she still presented numerous small slightly erythematous and depressed varicella scars. After 2 months, there were no signs of eyelash hair regrowth and atrophy with partial border retraction of the eyelash was still present ( fig. 1 ).
Case 2
An 80-year-old woman without any significant medical history presented at the emergency ward for a sudden appearance of severe headache affecting the left occipital site. There was no drug intake other than NSAIDs for joint pain. Clinical examination revealed well-limited erythematous, papulopustular, and some partially crusted lesions behind her left ear and the left occipital area, evoking HZ. Furthermore, she presented a well-restricted occipital plaque with total hair loss, resembling AA. An erythematovesicular lesion was present in the center of this alopecic plaque ( fig. 2 ). This plaque appeared at the same time as the pain and the HZ eruption. No other alopecic lesions were noted on her scalp, face or body. The patient recalled having AA 20 years ago at precisely the same site, following the death of her husband. Due to the atypical presentation, a 3-mm punch biopsy was performed under local anesthesia of the lesion in the center of the alopecic plaque. Histopathologic examination revealed suprabasal acantholysis and necrotic of the epidermal and infundibular keratinocytes ( fig. 3) . A superficial and bulge-surrounding lymphomonocytic inflammatory infiltrate was present. Immunohistochemistry revealed the presence of the VZV-specific immediate early (IE)63 and late gE in epidermal and deep infundibular keratinocytes [2] . Herpes simplex virus (HSV)-I and -II antigens were not detected. Oral therapy with valaciclovir (Zelitrex ® , GSK, 3 × 1,000 mg/day, 7 days) was initiated. One week later, merely some small, crusted lesions were still observed, but the pain was still severe and debilitating. After one week gabapentin (3 × 100 mg/day) achieved a significant clinical relief of pain. This treatment was tapered after 2 months and then interrupted. No residual postherpetic neuralgia was observed. Topical very potent corticosteroids (clobetasol dipropionate lotion, 1×/day) were administered at the alopecic plaque. A progressive regrowth was observed with a complete hair regrowth after about 5 months.
Discussion
During varicella and HZ skin lesions, active viral replication occurs in epidermal keratinocytes, causing intraepidermal acantholysis and vesiculation, clinically recognized as cutaneous vesicles [3, 4] . Furthermore, VZV active replication and infection can also be observed in infundibular keratinocytes of the pilosebaceous structures. This can lead to VZV folliculitis that presents either as localized, dermatome restricted, or vesiculopustular folliculitis [5] [6] [7] [8] [9] [10] [11] [12] .
In contrast to HSV mucocutaneous infections, VZV also infects FXIIIa positive dermal dendritic cells [2, 7] . These latter cells play a significant role in cutaneous healing as well as hypertrophic and keloid scarring processes [2] . The VZV-infected dermal dendrocytes present a non-cytopathic, low permissive viral infection [2, 7] . This infection may lead to a dysfunction of the dermal dendrocytes and probably play a role in the development of varicella scars [2] . Hence, in the first case, the severe VZV blepharitis and concomitant VZV dermal dendrocyte infection may provide an explanation for the destruction of the pilosebaceous structures, probably by the VZV infection-elicited lymphohistiocytic infiltrate. The diagnosis of VZV-related permanent cicatricial hair loss is furthermore supported by the absence of eyelash hair regrowth after 3 months and the persistence of a slightly retracted, localized cutaneous atrophy at the site of a previous VZV lesion. The absence of other alopecic lesions, the cicatricial aspect of the eyelash, as well as the absence of hair regrowth and exclamation marks does not support a diagnosis of eyelash AA [13] . AA is one of the most frequent non-scarring cutaneous autoimmune diseases mediated by Th1 lymphocytes [14, 15] . AA can be induced by a large variety of triggering factors, including stress, medication, etc. In the presented case, the pain during HZ could be considered as a stress factor, potentially triggering recurrent AA. Another possibility is that the HZ-accompanying cutaneous inflammatory reactions act as a Koebner phenomenon inducing AA [16] .
HZ-induced AA and varicella-associated permanent cicatricial alopecia should be added to the cutaneous complications of VZV skin infection.
In conclusion, permanent cicatricial hair loss following chickenpox and shingles-induced transitory AA represent new complications of VZV cutaneous infections, as far as we are aware of, not previously reported in the literature. 
